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acial Disparities
n Cardiovascular
rocedure Outcomes
urn Down the Volume*
ohn S. Rumsfeld, MD, PHD, FACC,†
ndrew J. Epstein, PHD, MPP‡
enver, Colorado; and New Haven, Connecticut
educing racial disparities is central to improving the
uality of health care delivered in the U.S. (1). Nowhere has
he focus on racial disparities been more intense than
round cardiovascular procedures, driven by studies demon-
trating that racial minorities are less likely to receive such
rocedures and may be at elevated risk for adverse outcomes
ompared with white patients (2–5). Nevertheless, studies
f racial differences in outcome after cardiovascular proce-
ures have yielded inconsistent results, leaving open ques-
ions about the magnitude of the problem as well as
otential solutions.
See page 417
In this issue of the Journal, Trivedi et al. (6) report the
esults of a study of racial differences in outcome after
everal cardiovascular procedures, specifically addressing
hether hospital procedure volume might explain observed
ifferences. Using a national administrative database of
19,679 hospitalizations, they found that African-American
atients had significantly higher risk-adjusted in-hospital
ortality for coronary artery bypass graft (CABG) surgery,
lective abdominal aortic aneurysm repair, and carotid
ndarterectomy compared with white patients. Further-
ore, minority patients were more likely to be treated at
ow-volume hospitals, and hospital volume had an overall
ssociation with in-hospital mortality. Despite this, there
ere no significant differences in racial disparity between
he low- and high-volume hospitals. For example, the
isk-adjusted mortality difference for CABG surgery be-
ween African-American and white patients was 0.4% in
ow-volume hospitals and 0.7% in high-volume hospitals.
his study, therefore, documents the presence of racial
isparities in outcome after cardiovascular procedures, but
emonstrates that hospital procedure volume is not a
ediator of these differences.
*Editorials published in the Journal of the American College of Cardiology reflect the
iews of the authors and do not necessarily represent the views of JACC or the
merican College of Cardiology.
From the †Section of Cardiology, Denver Veterans Affairs Medical Center/
ivision of Cardiology, University of Colorado Health Sciences Center, Denver,a
olorado; and the ‡Division of Health Policy and Administration, Yale School of
ublic Health, New Haven, Connecticut.Hospital procedure volume has received national atten-
ion as a marker of hospital quality (7). Recently, however,
oncerns have been raised about the value of hospital
rocedure volume as a quality metric, especially for CABG
urgery and percutaneous coronary intervention. Although
ultiple studies have found a general association between
ospital procedure volume and mortality, the relationship
ends to be modest and have a large variance (8,9). Thus,
ospital procedure volume appears to be a poor discrimina-
or of quality of care. Because racial equity is a central
omain of quality of care, Trivedi et al. (6) add to the
vidence challenging hospital volume as a quality metric by
emonstrating that it does not explain racial differences in
utcome after cardiovascular procedures.
If hospital procedure volume does not explain racial
isparities in outcome after cardiovascular procedures, what
oes? The answer is not simple. However, there are several
mportant considerations ranging from access to care, to
eferral for cardiovascular procedures, to quality issues re-
ated to care delivery at the hospitals where procedures are
erformed. Because minorities are more likely to have low
ocioeconomic status and be uninsured, improved access to
are may be critical for reducing racial disparities in care and
utcome for minority populations overall (1,10). Moreover,
ven with access to cardiovascular procedures, there is
vidence that they are underused in minorities (11). Under-
se of indicated procedures is intrinsically associated with
orse outcomes (11), and may lead to worse after-procedure
utcomes for minorities if they are referred later in disease
ourse or under less elective conditions. Overuse of cardio-
ascular procedures in whites (including more low-risk
lective cases) may play a role as well (11), highlighting the
eed for appropriateness criteria in quality metrics.
Finally, quality deficiencies within the hospitals where
inorities undergo cardiovascular procedures may contrib-
te to worse after-procedure outcomes. In general, racial
inorities are more likely to receive care from hospitals with
ower rates of evidence-based medical therapies (1,12).
ore specifically, there is evidence that racial disparity in
utcomes after CABG surgery increases over time after the
peration, suggesting that racial minorities receive less
econdary prevention following surgery (13). Furthermore,
ata from New York indicate that racial minorities are more
ikely to be treated by surgeons with higher risk-adjusted
ortality rates compared with white patients (14).
Taken together, this evidence points to improved
ccess to high-quality care for minorities as a key to
liminating racial disparities. There may be other con-
ributors to racial differences in outcomes after cardio-
ascular procedures (e.g., inherent biological differences
n disease manifestation), but until or unless specific
ediators and proven interventions to obviate these
ifferences are found, the pursuit of high-quality care is
he best avenue. There are two potential approaches to
chieve higher quality care: treat minority patients at
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Editorial Comment January 17, 2006:425–6igher quality centers (“between-hospitals” solutions) or
mprove the quality of care at the hospitals where they are
urrently being treated (“within-hospital” solutions).
One example of a between-hospitals approach is region-
lization of cardiac procedures or concentration of proce-
ures within cardiovascular centers of excellence. Such
fforts may improve access to cardiovascular procedures and
igh-quality providers for minority patients, although there
s uncertainty about the costs and benefits (15). Racial
inorities, who are more likely to be treated at hospitals
hat would be excluded from regional networks and are
ubject to higher barriers to access in general, may not
ealize the advantages of regionalization. Importantly, as
rivedi et al. (6) demonstrate, basing a regionalization
olicy on hospital procedure volume would seemingly do
ittle to alleviate racial disparities in outcome. If regional-
zation is to be implemented, centers should be chosen on
he basis of measures such as the 20 non–volume-based
tandards for cardiac surgery delineated by the National
uality Forum (16), and the impact on minorities should be
xplicitly considered and evaluated.
Within-hospital solutions, namely quality improvement
fforts, are less controversial. Participation in procedure
egistries such as the Society of Thoracic Surgeons database
nd the American College of Cardiology National Cardio-
ascular Data Registry enable benchmarking of processes of
are and outcomes along with detailed risk adjustment.
here is emerging evidence from initiatives such as the
merican Heart Association’s Get With the Guidelines
rograms that participation can reduce racial gaps in quality
f care (17). In addition, the growing field of medical
imulation, both for individual skill development and team
raining, holds promise for reducing complications and
mproving patient outcomes after cardiovascular procedures
18). For these initiatives to have an impact on racial
isparities, however, hospitals serving minority populations,
hich may have more stringent resource constraints, need to
dopt them. The effort required to make this happen will
ot be trivial and may require external assistance for
nancing and implementation.
In conclusion, the study by Trivedi et al. (6) provides
vidence of racial differences in outcome after cardiovascular
rocedures and points us away from solutions that are tied
o hospital procedure volume. More promising are strategies
hat focus on improving the quality of care within hospitals.
articipation in established national registries to facilitate
enchmarking of care, coupled with new technologies such
s medical simulation training, holds great promise for
mproving quality of care and outcomes after cardiovascular
rocedures for the U.S. as a whole. It is hoped that these
fforts will close the racial gap in quality of care and
utcomes, but will require special effort and support in
ospitals that treat underserved populations. Nevertheless,
s the quality improvement era moves forward, we shouldeave hospital procedure volume behind as too crude a
uality marker to discriminate adequately between hospitals
nd as a dead end in the quest to eliminate racial disparities.
eprint requests and correspondence: Dr. John S. Rumsfeld,
enver VA Medical Center, Cardiology (111B), 1055 Clermont
treet, Denver, Colorado 80220-3808. E-mail: John.Rumsfeld@
ed.va.gov.
EFERENCES
1. Institute of Medicine. Unequal Treatment: Confronting Racial and
Ethnic Disparities in Healthcare. Washington, DC: National Acade-
mies Press, 2003.
2. Kressin NR, Petersen LA. Racial differences in the use of invasive
cardiovascular procedures: review of the literature and prescription for
future research. Ann Intern Med 2001;135:352–66.
3. Bridges CR, Edwards FH, Peterson ED, Coombs LP. The effect of
ethnicity on coronary bypass operative mortality. J Am Coll Cardiol
2000;36:1870–6.
4. Gray RJ, Nessim S, Khan SS, Denton T, Matloff JM. Adverse 5-year
outcome after coronary artery bypass surgery in blacks. Arch Intern
Med 1996;156:769–73.
5. Rumsfeld JS, Plomondon ME, Peterson ED, et al. The impact of
ethnicity on outcomes following coronary artery bypass graft surgery in
the Veterans Health Administration. J Am Coll Cardiol 2002;40:
1786–93.
6. Trivedi AN, Sequist TD, Ayanian JZ. Impact of hospital volume on
racial disparities in cardiovascular procedure mortality. J Am Coll
Cardiol 2006;47:417–24.
7. Birkmeyer JD, Dimick JB. Potential benefits of the new Leapfrog
standards: effect of process and outcomes measures. Surgery 2004;135:
569–75.
8. Peterson ED, Coombs LP, DeLong ER, Haan CK, Ferguson TB.
Procedure volume as a marker of quality for CABG surgery. JAMA
2004;291:195–201.
9. Rathore SS, Epstein AJ, Volpp KG, Krumholz HM. Hospital coro-
nary artery bypass graft surgery volume and patient mortality, 1998–
2000. Ann Surg 2004;239:110–7.
0. Groeneveld PW, Heidenreich PA, Garber AM. Trends in implantable
cardioverter-defibrillator racial disparity: the importance of geography.
J Am Coll Cardiol 2005;45:72–8.
1. Epstein AM, Weissman JS, Schneider EC, et al. Race and gender
disparities in rates of cardiac revascularization: do they reflect appro-
priate use of procedures or problems in quality of care? Med Care
2003;41:1240–55.
2. Barnato AE, Lucas FL, Staiger D, Wennberg DE, Chandra A.
Hospital-level racial disparities in acute myocardial infarction treat-
ment and outcomes. Med Care 2005;43:308–19.
3. Konety SH, Vaughan Sarrazin MS, Rosenthal GE. Patient and
hospital differences underlying racial variation in outcomes after
coronary artery bypass graft surgery. Circulation 2005;111:1210–6.
4. Rothenberg BM, Pearson T, Zwanziger J, Mukamel D. Explaining
disparities in access to high-quality cardiac surgeons. Ann Thorac Surg
2004l;78:18–24.
5. Rathore SS, Epstein AJ, Volpp KG, Krumholz HM. Regionalization
of care for acute coronary syndromes: more evidence is needed. JAMA
2005;293:1383–7.
6. National Quality Forum. Available at: www.qualityforum.org. Ac-
cessed August 5, 2005.
7. LaBresh KA, Smith SC, Tyler PA, Skea W, Albright D, Bonow RO.
Does get with the guidelines-coronary artery disease reduce treatment
disparities among different racial and ethnic groups? Circulation
2004;110:III801.
8. Gallagher AG, Ritter EM, Champion H, et al. Virtual reality
simulation for the operating room: proficiency-based training as a
paradigm shift in surgical skills training. Ann Surg 2005;241:364–72.
